Papaveretum-hyoscine was popularized as a premedication for children by Anderson (1951) who pointed out that, contrary to current opinion, children were particularly tolerant of opiates and proposed a dosage scheme roughly twice as great as that normally used for adults. Although Anderson did not recommend the mixture as a premedication before adenotonsillectomy other authors have suggested its use before this operation (Ballantine and Jackson, 1955; Doughty, 1957) . Advantages claimed are the ready acceptance of an intravenous induction, reduction of postoperative resdessness and some degree of amnesia. Disadvantages include an increased incidence of postoperative vomiting and the possible dangers of respiratory depression. It has also been suggested that it may be more suitable for older than for younger children (Cope and Glover, 1959) . While there is general acceptance of the pros and cons of papaveretum-hyoscine premedication there is little agreement as to dosage. This investigation is an attempt to determine the optimum dosage of the drug mixture.
METHOD
Four dosage schemes, A, B, C and D in ascending order of strength (table I) , were compared in a double blind trial on 440 children undergoing adenotonsillectomy, adenoidectomy or antrum washout.
Dosage A. Papaveretum 2 mg/stone is the weakest of the four and represents the dose normally given to a 10-stone (63.5 kg) adult scaled down in proportion to the weight of the child (Lee and Atkinson, 1964) . Dosage B. Papaveretum 2.4 mg/stone corresponds to 2 minims of standard papaveretumhyoscine solution per stone (Irvine, personal communication, 1960) . Dosage C. Papaveretum 2.8 mg/stone represents 1 ml of standard papaveretum-hyoscine solution per 100 lb. body weight (Wise, 1966) . Dosage D. Papaveretum 3.3 mg/stone is the strongest of tie four. It approximates to that originally recommended by Anderson (1951) and modified by Doughty (1957) who described it as "1 minim of standard solution per 5 lb. body weight".
No child weighing over 6 stone (38.2 kg) was admitted to the trial in order to avoid the chance of any child receiving papaveretum in excess of the "adult" dose of 20 mg.
The papaveretum-hyoscine mixtures were dispensed in different strengths in coded ampoules so that the ward staff had only to inject standard volumes according to the weight of each child. Accurate dosage in relation to body weight was ensured by the use of a tuberculin syringe. The premedication was timed to be given 90 minutes before induction and those children in whom anaesthesia was induced outside a 5-minute limit of punctuality were excluded from the results. All the children were seen personally beforehand and the process of premedication and induction of anaesthesia explained to them. All the anaesthetics were given by the same anaesthetist. Each child received an intravenous injection in the back of the hand of thiopentone 50 mg/stone (7.9 mg/kg) and suxamethonium 5 mg/stone (0.8 mg/kg). After intubation, anaesthesia was maintained with nitrous oxide, oxygen and 0.5 per cent halothane by spontaneous respiration. The conditions under which the children were anaesthetized and the methods of evaluation were essentially similar to those used in previous trials (Doughty, 1959 (Doughty, , 1962 Davies and Doughty, 1966) .
RESULTS

Demeanour in the anaesthetic room.
Demeanour was recorded in one of seven categories : comatose, sleepy, cheerful, serious, apprehensive, tearful and noisy (table II) . Those cases falling in any of the first four categories were regarded as showing "satisfactory" demeanour and those in the latter three categories as showing "unsatisfactory" demeanour.
The frequency of satisfactory behaviour according to this classification is similar for all four dosage schemes. Only one child was comatose in the anaesthetic room, while increasing the dosage of papaveretum-hyoscine did not result in a higher frequency of sleepiness. In fact all four premedication groups were associated with a low incidence of somnolence in the anaesthetic room. The number of children recorded as "cheerful" decreased with increase of dosage while the number of children classified as "tearful" or "noisy" was very low in all groups. It is of particular interest that such serious disturbance did not occur at all in the children receiving the lightest dose (Group A).
Response to injection and incidence of reflex
hand-withdrawal following venepuncture. The response to tie induction venepuncture was classified into one of five categories (table HI) . The children in the first three groups were judged "satisfactory" and those in the last two groups "unsatisfactory". Table IV classifies the children as to whether or not they held their hands still following the venepuncture after having been asked to do so. Those classified as "No handwithdrawal" were regarded as "satisfactory". The frequency of crying following the venepuncture was very low in all groups and it is worth noting the total absence of crying in Group A-the children who received the lightest dose of papaveretum-hyoscine. In the whole trial no child was so unco-operative that the attempt at intravenous induction had to be abandoned.
In the hand-withdrawal test more children showed "unsatisfactory" behaviour than in the response to injection test. No significant difference between the four premedication groups is apparent.
Classification as "satisfactory" or "unsatisfactory".
In table V children who showed satisfactory behaviour in all three of the above testsdemeanour, response to injection and hand-withdrawal-are classified as "satisfactory". Those showing unsatisfactory behaviour in any one of these tests are classified as "unsatisfactory". Here again, no significant difference between the four dosage groups can be discerned. 
Age in relation to behaviour.
The ages of children admitted to the trial ranged between 3 and 12 years. Table VI shows that the mean ages in all four groups are reasonably comparable. There is little difference between the mean ages of children showing satisfactory and unsatisfactory behaviour. Furthermore, little difference is to be found between the four premedication groups when divided into "under 7" and "over 7" sub-groups (table VH) . This is in contrast to other premedications where one has come to expect that the quality of behaviour in the anaesthetic room should improve with increasing age, and confirms previous findings (Doughty, 1959 ) that with papaveretumhyoscine age has little effect on behaviour. It is therefore difficult to understand why this premedicant mixture is specially recommended for older children as distinct from the younger. Antisalivary effect.
Observations were made of the degree of salivary secretion in the mouth following the insertion of the Boyle-Davis gag. The results were classified as "dry", "moist", "wet", or 'Very wet" (table Vm). As expected, the figures show an increase in antisialogogue effect with increasing dosage of papaveretum-hyoscine. Of course, it might be held that a completely dry mouth is neither necessary nor desirable and may even contribute to the patient's discomfort. All that may be required is sufficient salivary suppression to prevent an excessively slippery tongue causing difficulty in central placement of the Boyle-Davis gag. In this case the figures for "moist" or "moist" + "wet" argue in favour of A, the weakest dosage scheme used in the trial. Respiratory depression. Those children who remained apnoeic during anaesthesia until after the start of the dissection of the second tonsil were classified as having shown "respiratory depression" (table IX) .
As expected with papaveretum-hyoscine this table shows a significant increase in respiratory depression between the strongest and the weakest dose although there is little difference between the effects of the two intermediate doses B and C.
Of the 330 children who had received the three weakest dosages, A, B and C, only 6 required nalorphine to restore adequate spontaneous respiration at the end of operation, while of the 110 children who had received the strongest dosage, D, 10 required nalorphine. This suggests that the small rise of dosage between C and D is critical in tending to depress the respiratory centre. Furthermore, of these 10, all but one were aged 6 or under, suggesting a particular liability to severe respiratory depression in younger children. The potential danger of giving opiates postoperatively to children premedicated with papaveretum-hyoscine has already been noted (Doughty, 1959; Tate, 1963) . A near fatality occurred in the present series.
A boy of 4, one of identical twins admitted for tonsillectomy, received the strongest dose, D, as premedication. Spontaneous respiration was rapidly resumed following intubation under thiopentone and suxamethonium, no respiratory depression being clinically apparent On return to the ward he recovered quickly from the anaesthetic and as he was restless and screaming he was given the customary post-operative dose of papaveretum 1 mg/stone intramuscularly. After a short time he became cyanosed. Owing to masseteric and laryngeal spasm it was impossible to clear the airway and give artificial ventilation in the ward. He was taken to the theatre virtually in extremis, intubated and inflated with oxygen. His colour became pink. Following intravenous nalorphine 2 mg spontaneous respiration returned and he was sent back to the ward with the endotrachesd tube in place. After full return of consciousness the tube was removed and the child gave no further cause for anxiety for 2 hours. He then again became cyanosed and unconscious. Following re-intubation under suxamethonium the lungs were inflated with oxygen and the trachea aspirated. After a further 2 mg of intravenous nalorphine he rapidly recovered spontaneous respiration and was returned to the ward.
This case suggests a prolonged liability to respiratory depression following papaveretum given both as premedication and as postoperative sedation. Mistiming of premedication which may cause the maximum depressant action to coincide with the postoperative sedation cannot be blamed in this case as it occurred under conditions of rigidly controlled riming rarely achieved in routine clinical practice. It is felt that a fatal outcome was avoided only by alert nursing supervision, the close proximity of the ward to the theatre and prompt action by the anaesthetist and those at hand to help him.
It should be noted that this child had received the strongest pre-operative dosage, D, of papaveretum while his twin brother, who had received dosage B and who also had been given postoperative papaveretum, gave no cause for anxiety.
Postoperative observations.
Children on whom only adenoidectomy or antrum washout was performed, those who had postoperative haemorrhage and those who had received nalorphine were excluded from the postoperative observations of vomiting and restlessness. The observations on the children's memory of the intravenous induction excluded those who gave an indefinite answer to the questions put to them.
Postoperative vomiting.
These observations show a marked increase in postoperative vomiting associated with the strongest dose, D, as compared with the weakest dose, A. The figures for the intermediate doses, B and C, when compared with each other, are inconsistent with this trend (table X). Postoperative restlessness. Premedication with papaveretum-hyoscine is often credited with postoperative sedation. In this trial there is little difference between the higher and the lower dosages in the figures for observations of "not restless" (table XI) while the figures for "violent restlessness" suggest that the higher doses are more frequendy associated with this observation than the lower.
The child's memory of the intravenous injection.
On the day following the operation the children were questioned as to how many pricks they remembered and whether the induction venepuncture hurt. The answers were classified as "Amnesia", "No", "A little", "Yes", and "Indefinite answer". Table XII gives these results excluding those of "Indefinite answer". As expected, the incidence of amnesia for the venepuncture increases with dosage of premedication. This seems to be the only favourable feature of the highest dosage scheme used in the trial. There is little difference between the four premedication groups in the number of children who remembered the venepuncture as an unpleasant experience.
DISCUSSION
The purpose of this trial was to attempt to determine the optimum dosage of papaveretumhyoscine from among four recommended methods of use. From the point of view of behaviour in the anaesthetic room there was little difference between the four dosage schemes although one should note that no child receiving the weakest dose, A, was tearful or noisy on arrival in the anaesthetic room nor cried following the venepuncture. Nevertheless these events were rare with any of the other dosage schemes.
In regard to antisialogogue effect, while the strongest dose, D, was associated with the greatest degree of salivary suppression, it might be argued that a moist or even a wet mouth is desirable as long as secretions are not excessive. In this case the weakest dosage, A, gave the most consistently satisfactory results.
Postoperative sedation was not impressive with any of the dosage schemes and the highest frequency of violent restlessness was associated with the two stronger dosages. This unexpected finding may be related to the higher dosage of hyoscine, a drug which has been shown to have an antianalgesic effect by Dundee, Nicholl and Moore (1961) . Indeed one may question whether 50:1 is the ideal ratio of papaveretum to hyoscine in the drug mixture especially as pronounced salivary suppression is now no longer required in modern anaesthesia. It is also open to question whether hyoscine is required at all unless its contribution towards an amnesic effect is considered important. Against this view one should recall that Waters (1938) has shown that hyoscine acts as an antidote against opiate-induced medullary depression and Monro (1959) has advocated doubling the proportion of hyoscine in the standard mixture although his reasons were not stated. Certainly a trial designed to elucidate this point is indicated.
Respiratory depression increased with dosage of papaveretum-hyoscine and with the strongest dosage, D, nalorphine was given on ten occasions to restore adequate spontaneous respiration at the end of operation. On the score of respiratory depression alone one should view this dosage with caution particularly as it has been recommended as a "practicable" premedication before adenotonsillectomy (Doughty 1957) .
Postoperative vomiting increased with dosage and the only demonstrable advantage of the strongest dose was a small increase in the incidence of amnesia.
For these reasons the dosage of choice is the weakest used in the trial, that is 2 mg papaveretum and 0.04 mg hyoscine per stone or 0.1 ml per stone of the standard solution. Amnesia for the venepuncture appears to be the only advantage to be gained from any higher dosage and this at the cost of an increase in respiratory depression, postoperative vomiting and violent restlessness.
LA PREMEDICATION DES ENFANTS PAR PAPAVERETUM-HYOSCINE: LES EFFETS DE DIFFERENTS SCHEMAS POSOLOGIQUES
SOMMAIRE
La papaveretum-hyoscine est une premetlication populaire pour l'enfant mais I'accord n'est pas fait sur les doses a utiliser. 
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